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JjfM 2003-377624 ^- v : 1/ 

m&m i ] 

2 4 0 0X (n + 1) (n : g^m) [bps] ©ftMKl?, f-^If^fr^l 

si m v * t a k & if h ^mmm. -c & o -c > 

M&^-^SrfWtLT&JfcStL^fcfc-** (n+1) If^fol^ (2 (n + 
11 +l-2k) (l^k^2 (n+1) ) 2 ( n + 1 > ^Ov^lOWC^IL 

Offl««[*<ll?$*T^»i-*S«[«[ai# (FM : Frequency Modulation) ggSS#«fc % 
tffl5v>^;v^^^e>± (2 ( n + 1 > -l) o->>^;i/^m*$^t lulB 

s«afeffi^ss»¥a^e><ow*#^a«[Sfc«tt % ±o. 822 [kHz] 7sm±o. 
952 [kHz] ©i&B-e**, 

umm 2 ] 

HUie^-^/^> K7<f /U*tt, +^^r^h (Nyquist) 

£ 1 CGtOXPXt. 

.[If*«3] 

2 4 0 0X (n + 1) (n I gg&@c) [ b p s ] <Dfcmmmx% T- * coSMt^T ? 31 

mm^t^m- a <o ±8.2 ntz 2 m-s§-* ( n + 1 ) foM, ( 2 ( n + 1 

' + i-2k) (i^k^2 ( n + 1 ) ) 2 ( n + 1 > f©->>*>i:mit 

mtil-zyy t , 

«:Sr««$-a-cagWLfc«*«riBM»ilK:3Hg't*®«fe«[fl|« (FM : Frequency Mo 
dulation) 3feP#«fc, 

^2 ^^-^y^v K7-f;v^ 
«rtaH2©^-^^> K7-f ;i^^<bA7J£*t7t 2 <a + 1 > (n+1) 

buib 2 ot^js^s* <b a* $ tut 2 mm-%-*&^t l -rKriBM jef - * * mu-r & 

«HB'>»K^»#a*»e>± (2 ( n + 1 > - l) ©s^tf^tttfjSfLfcfci, mfffi 
H«fe»:ai^P¥S*»'bW*StL4«-^0«afe«r«8ftt. ± 0. 8 2 2 [kHz] 7bm± 
0. 9 5 2 [kHz] <omm~?$>&, 

ztz&mtirznmm'yATJxo 

mm%lRV ! m2<D'<-X^y 4 + ^f**h (Nyquist) 7 
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2/ 



[St 5 ] 

BtrfS^ 1 K7-f )V?l±^ )V~ Y WX Kat'f > (Root Raised Cosine) 

fltflS^2 K7-f ilz-M/'fXKnt'fV (Root Raised Cosine) 

yj^rt, tutes i n c y ^ ^^o^m^^ir^ \/ s i nc7^n, 

TWIB+ (2 ( n + 1 > -1) <7)->>**;VO<Sr$5-^^M#t±s fTSBS»[»c«^SEW#a 
6 ] 

tfte# l&tfH 2 c^-^^y K7>f 5i> ^-bMXKaf'fV (Root Raised 
Cosine) 7 

Btrte± (2 ( n + 1 > - i) <D*s>#n><D4:ikmwL&m&tt, WB«»afc«*fi#« 
it^tstts m&g 3 x a 4 Kiamo^»ii« -> ^ x ^ o 

[W**7] 

MIBH 1 <Ds<—Xs*> Y~7 -i W XKnf'f > (Raised Cosine) 7^;Ht 
, 1/s inc7^1/n, 

HUl2f£2 O^-X^^ K7-f tfrBl/s i nc7^HOl#tt?:tt5s i 

Hfrie± (2 ( a + 1 ) - i) nzsytffrv&fammm&ft. «TIBJBifeft««*W#« 

i t i: -r ^ it 3 4 k mm^mmmm > * x a 0 

8 ] 

2 4 0 0X (n + 1) (n:&mm i b p s ] 0£k3&£KT\ 7*- *»»*fr 3 #tt 
@« -> * x A teii It 4 ^P7a o t, 

Bf£7*-**#^tLT&JfcS*lfc 2 (n+1) Vfy h-f-oJH^ (2 (n + 

1 > + 1 - 2 k) (1 ^k^2 ( n + 1 ) ) frb%Z>2 ( n + 1 ) tt© L 

r m7J -r * v ^ **;v^ig t , 

tire -> > #JHE*xe*» t xt) s -> > >K^o7M&sbft^^iftivr Lttfit * 

(FM : Frequency Modulation) £flHIS£:, 

tlTBV>#>i'S5!fcX3B*»e± (2 ( n + 1 > - 1) ©2/V40l/**Btfj$*Lfc!: ttre 
JTO#«TOPXe*e>©ffi;&#^^fc&«S»4, ± 0. 8 2 2 [kHz]M±0. 
9 5 2 [kHz] <0ffiBn?fcS. 

9 1 

2 4 0 OX (n+1) (n : g») [ b p s ] ©fcitH&g-e, t»- * <&3&R*?T7 ^ 

ttTBflF-S-'ffcXjgfc J: «9 ^ 2 ( n + 1 ) If y h -f^mk. (2 ( 11 + 1 

' +l-2k) (1 2SksS2 ( n + 1 ) ) ^<b&& 2 ( n + 1 > mo^>tf)l>te$mLX 

turn's > xfrmsoMfrhxt} * titz -> > **^©>pss«[»cjaa"t a£»r t-ctn^ * 
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^-v: 3/E 



&Zffi®2&xmMLtzm^ZMm$:mmWil l 'mm-r&mWL&ffi® (FM : Frequency Mo 
dulation) ^liXgt, 

ill k , 

A*$tL^2 (n + 1) (n+1) e y h <D 2 ^JK^3E*U-CtU*-t* 

upturn k^ 

tire v V <b ± (2 < ° + 1 > -1) **;i/7&*m* s ft/c t § , mta 
sft»««fEwxg*»fem*$*t4«^offl»a[«^tt^ ±0. 822 [kHz] 7bm± 

0. 9 5 2 [kHz] tf>$IBT?&a. 
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[0 0 0 1] 

s^-ry^zm^zz t% < ,200 s^Mfi^FCCgytimit^i-* 

[0 0 0 2] 

fife*. #S<Z>K±^WjM ( L MR : Land Mobile Radio) v^-rAfi, 
Kj«ik£2 5 kHz*^^li3 0 kHz t^dW%^fc\,*?- *r >*;v^PI (Channel Sp 
acing) -CftI <5 il T T W.: ad , h JWh^ififlp-16\zfefr<? £ 0 iO*'** h /Hjb^s 

<75|6]± Tfcgl^aPBii'fiSM^ (FCC : Federal Communications Commissio 

n) l± % *--Y>*/mjNS*: 1 9 9 7^5>fl!*0#-^l 2. 5 kHztn-JitFC 
CftMtgftfco £*tfc«fc 0, LMRV^f Al±, 2 5 kH zXfi 1 2. 5kHz©f t 
> * ;V ID M (Channe 1 Spac i ng) TSlffl £fr&£th&o*: (08 x. if, s£# tfjtlR 1 #M 

) o 

[0 0 0 3] 

ttz, £ fb&&*^ h ;v^^oDi^]±^Hl^^< % 2 0 0 5^Cli, f^^^lWRB* 
S4©W6. 2 5 kHz tt5FCCii!l^ift$tL^o Z.<Dtz*b^ 2 0 0 5^1 
?rfc#*Hi:T\ 6. 2 5 kHzO^^>*)Vmm^i>Mm^M%LMRi'Xy L &$:m^-r 

[0 0 0 4] 

£<92 0 0 5#;frfcj&ff3*L*FCCmSllfcti\ 6. 2 5 k H z *) 1 oOfjS 

. 2 5 k H z^i$L&tz *) 4 8 0 0 b p s^±Wte«^S*tt5 iit, ^LMRyXf 
A^^ftt Lr^Se$ttTV^ 0 6. 2 5 kHzf%/;Uo^ft^HIffi 
T?rtBfc-$-S£fcW\ 6. 2 5kHzfi*tOFDMA (Frequency 

Division Multiple Access) 3Ui 2 5 k H z ^i$t~C 4 n y V <7) T DM A (Time D 

ivision Multiple Access) #5££$£JB1-& £ t K X otII"Cl & e ttz, 'gfj* 
7*-^»x.T^r-^^«:^|'fi1-Si id*— ^l^otlTV^fcif), 2 0 0 5* 
<&FCC&B0o;ffifTfcfa»tTWI&3*L*LMRi'*xAti. ^7*- * <Dfr% 

[*#frXf 1 ] FCC Rule (Title 47 Code of Federal Regulations PART 90 Priva 
te Land Mobile Radio Services) 

[0 0 0 5] 

T^FCC^f!l^ov^T|^^1--5)o FCC^SIJ (Title 47 Part 90.210 Emission masks 
) tt, #fW'L/:xvr>3>^^ (Emission Mask) Kov^lJeLt* t) > 
12. 5 kH zWC*fLTI±, £11 ^tFiai ^^i-#tt**i-^^^^D (Mask D) 

[0 0 0 6] 
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Displacement Frequency' Range 


Attenuation CdB) 


fd < 5.625 l<Hz 


O 


5.625 kHz <fd < 12.5 kHz 


7.27 (fd - 2.8S) 


fd :> 12.5 kHz 


70 or 50 + 10 loslO CP) Wiichever the lesser ATT 



[0 0 0 7] 

fdl±$><bm$L%Lfrb<Dffl.mfflWL$L (Displacement Frequency Range) XM^mt 
[0 0 0 8] 

f^FM (Frequency Modulation) (Tfn^FMtl) LTSttfifl - -!) & <Dff1t3. t h 

[0 0 0 9] 
[*2] 









0.3 ~ 3 kHz 







[0 0 10] 

APCO (Association of Public Safety Communications Officials) (Ci3V» 
TProject 25 1 LT^ft £ tu -€-C9f£ s TIA (Telecommunications Industry Assoc i at 
ion) lommfflfe (TIA102) £ LT$iJ^$ ftfcgfl** (APCO P25 Phase 1 mmU& 
, JJIT rP2 5-Plfi*S:J i:V^) 12. 5 k H z ^f--V ^^;v^Pi^lSL 

[0 0 11] 
1^3] 





9600 bps 




4800 svmbol/s 




iUfi : a = 0.2 CD Raised Cosine CD 7 >f /V ^ £ 
Shaping £ ■klm.^ J kt>^rfz.y A 








4 00 v^^/Vl^/V C±3,± 1) (D^tl^frlfcft VX, 

+ 3 = + 1.8fcEfe.+ 1 = 4- 0.6 ktfe. - 1 = - 0.6 lvHfe. - 3 = - 1.8 life CO 



[0 0 12] 

1 6 dB_h#^^r^l^<;v^T^^^ttTilJ^i-^C:i:^ LX F C CfLSU 
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#M 2 0 0 3-3 7 7 6 2 4 : 3/ 

|tx5r/3m? 0*^D) *m 2 tc^i" 0 ®2 td^f «£ d£ N X; v 3 ^ 
-r^^Ji, 2. 5 kH z ©?65^<OJft^O 7 >f > t C l^;WCft & «fc n KMfcZIXX 

[0013] 

P25-P l^H^^^T, fclMMg-fc UTM'l£l7>^AT f -^^^fflLTil3^L 
[0 0 14] 

ffcdH-1. 8kHzt-l. SkHziCftSf-^tttiUiljlUilo/x^y 

;VWh^4 8 0 0 symbo 1 / s «3 > £§S$t/^-*^*> K 7 -f ;W * *C IE&$1 
S^$tLSClfc^t>, y>a ^^^^ 2. 4kHzWiE»t 

, *£^oJS&&i!^£#oTFM^Sifc;Mt£*^ h;vtfl^^^^ 0 an £3 ' 
tl£.x3 y i/a VX^lr h/Hi, IH4 tC^-f <t 9 ^ 2. 4kHz <Ol&$fc%s<OMWL$L\i~ M 

[0 0 15] 

FCC&flllKtt, 6. 2 5 kHzOf*i:WLttt, ^4X^15 ^f!|tt*lit5 
•7*^E (Mask E) *LT V>£ 0 

[0 0 16] 
[^4] 



Displacement Frequency Raii^e 


Attenuation CdB) 


fd «< 3.0 kHz 


O 


3.0 kEfe < fd < 4.6 kHfc 


65 or 30 4- 16.67 (fd - 3) or 55 4- lO loglO (P) 
\vrrichever the lesser A l l 




65 or 55 4- lO loslO (P) \vhichever the lesser ATT 



[0 0 17] 

M£P:#5*;*aUB P 2 5 - P 1 m*tt*mm-t&1*'&t , Sr^flLT** 

[0 0 18] 

j§*> *-*>*Jl'HIHra*2 5 kH zfrb 1 2. 5 k H z KBtfES fitz t § M\ T^n^ 
^IIFM^fl:fr3£fc:mt&JSifcgc<!S£ 5 k Hz»f) 2 . 5 k H zOTHM-T* £ 

D) KiS^S** c\ttfX&?z 0 :oflCttcT, £m&ffi&$2. 5kHzfif*f>l 
. 2 5 kHz«f*fc3EIEL-C«5£Lfc»£- (gfiJ5&&2. 5 kHz) ©x?r>3V^ 
Y JVOfofct, -x = ^ ~> 3 (v^^E) fc, £ HI 6 &c^-T 0 $J^£*l*:3^ 

y>s MW±. H16 fcTFirX 7 ^t,^t:x5 7->3>v^^(;l^Ltv^ 

[0 0 19] 

Sfc, P25-P l3SW^t:*v>T^ fej£flH£fcJa«fe&flH£fc*. *-*>*>HH]IBrt* 
12.5 kHzOtiOMt U asWft-f-i: fCM7>nf-;?5-ffflL/;i^ 

J^i:^^ y>3 >v^.^ (^*^E) i:^@8C, -f-tL-FtL^-fo 
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[0 0 2 0] 
[0 0 2 1] 

dOi^l:, 12. 5kHzOf ^V^^WIIWJELfcLMR^f ACjSffl 

o 

[0 0 2 2 ] 

a^T^^ (-7^.^E) Hit^$-fr-2)^ £ ^tlftt^^o 0OX.WTAPCO P25 Phase 2 M 
fe<D&m-%&, (JSIT rP2 5-P 23EW^J fcv*?) £ N LMRy^fAi:liL^f 
^^^ttLT^a 0 roP2 5-P2^1J^li, P2 5- PljEU5t07'-^7*- 
vyhHoiiC, 3iflMII©JBP^S:*jc/4 QP SKf^p^lc^MU^^ a 

[0 0 2 3] 
[*5] 





9600 bps 




4800 svmbol/s 




iUft : a=02<5D Raised Cosine <£> 7 A> # 




7C / 4 CPSK §£SII 




4 oco->-^>K/VU^</K ± 3, ± i )(7> ; e^ve^3:*J-L-X. 

+ 3= + 3/4p.+ l= +l/4p.-l=-l/4p.-3 = -3/4p COfM^- 



[0 0 2 4] 

»5>fAf-^^P 2 5 -P 2^fS*S:tCT^PL7t»^tcM5e$tL^^5 ? va 
hfr<DWtf&t, x$ y ->3 (-^^E) £[H9 te7fiir 0 P 2 5-P 

2 aSP^sfcd* ir/4QPS KSSP^t leafed <i^5ifc^?), El 9 K^-f J:^C, 

1^9 6 0 0 b p s t^) 19 ^^^x5 y y 3 >Y7 ^ (-?X?E) tMLtv^. 
[0 0 2 5] 

[0 0 2 6] 

7>yii, #«3B©'V7-T>:/J: «9 i>®&tf&TVXffimnffii!>*m-)}H-t2>fc&> LMR 
[0 0 2 7] 

YK-fhZ-t ^fi:ilt*5o P 2 5 -P 2^p^t*^^tL 

*J:-5*J»^BI^*x 6. 2 5 kHzOf t>^;vFliC*fl5L^LMRv^TAt: 
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[0 0 2 8] 

2005 ^ife^rO FCC %B0 KSS£~r 4ii **-c # & SE&iHt v 

[0 0 2 9] 

JiEl #f&IE<Z>fgl ©«j&fcj&»3&»*3ef«fcil»±. 2 4 0 0 X (n 

+ 1) (n : [bp s] ©fsilSt, "7*-^iHg«:ff T®Mmm*sXT&K& 

tt4SEWMt?*of, jfr£^-*£#^bLT£j£S;h.fc2te«^£ (n+1) If? h 
foJB*, (2 < n + 1 > + l - 2 k) (l^k^2 < n + 1 > ) ( n + 1 5 

Sifc&4:«S$*T&Wi-ajiifc8fc<g^ (FM : Frequency Modulation) 4: 

iiiria->v#^S£S^«*e>± (2 ( n + 1 > -1) ^">>**;i/^m^$tL^i:# % 

lltlBJB*»W«P^«*e»Offi^#^OJil«Jk«lltt, ± 0. 8 2 2 [kHz] 
0. 9 5 2 [kHz] OfeH-e&a, it$:#fi:tSo 
[0.0 3 0] 

±IB3gP»1Bte*sv*t\ MfB^-*^>' K7-f (Nyquist) 7 -f ;v 

[0 0 3 1] 

2 4 0 0X (n + 1) (n'.BmWO [ b p s ] Ofc3£i£&-C\ 7*- 9 <93£<fl£f? 7 &fi 

utt, settings/* 

IMrlBNF^ft^ftCJ: «9&J§£$*L*: 2 (n+1) \£v MV^JR*, (2 (n + 

11 + l-2k) (l^k^2 Cfl+1) ) *&442 ( » + i > H<£> L 

r ■* -2) v > ^se&^s * > atria v > «b a* £ tttz -> > 

•IL^«^*TttlBS#»*K3S«-*-*JB«Mfe#Jilf (FM : Frequency Modulation) tl¥ 

■^W/FM»m^*^»fLTffi*i--5^2 0^-^/t>' mmn2<D'<~ 
W>Y7 4frfrfrbXtJ%fi1z2 ( n + 1 } (n+1) If y > O 2 4tflr» JH 

7J^tL-5>#^-(7)jg^M#(i, ±0. 8 2 2 [kHz] »I±0. 9 5 2 [kHz] 
[0 0 3 2] 

±WB#!&®'fIv*-r A&risv>T, TttrfBS 1 XtPfc 2 w*-*^ V K7 -f ti. +^f^r 
* I- (Nyquist) ~7 4 fr* X%> o X i> X V> G 
[0 0 3 3] 

xfXKn-9--f> (Root Raised Cosine) ^-f^t. s i nc7^vn, ^k#J&£*L 
. frlB^ 2 0K*-*'<>' K7>f {4, A'-hWXK3t'f> (Root Raised Cosine) 
7>f fflBs i n c 9 <D&M l &.*^-t 2> 1/s i n c "7^ i^hWtWL 

£*U mz± (2 ( D + 1 > - 1) Ov'V^^w^^Wti, OTB^^M^P 
& iiSTJ $ tl2>m-%<omWLmM&<0 */2f2 f§<DiiKn^ tlX V>T X V> 0 

ffiSE# 2004-3112539 
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[0 0 3 4] 

, A/-hWXK3t-f> (Root Raised Cosine) 7 >V * tf* <b «Jj£ £ *U flT|B± (2 ( 
1 //" 2 ffiFOftfcKJgS ftX^X <> «t v» 0 

[0 0 3 5] 

3-9--f> (Raised Cosine) 7-f;i"*2:, 1/s inc7^^^ fffB 
f 2 K7^;i/*{i, MlBl/s i n c 7 -f ;K* £;fr-r<2> s i n c 7 

-f *U «TE± (2 < n + 1 > -i) ©v>^;ko^MWI^ mflB 

««»[«fWBii¥«* e> £ *LS«-s-«>safe2fe«#tf> 2 / *■ f&^^tc^^ ^x i> 

[0 0 3 6] 

OX (n + 1) (n : i^ft) [bps] ^eilKt, 7*- ^iSfllSrfrd 3WjM 
xAK£*t*^P;tf8re&^-C, jUrSe^*-* &^4fcLT£lJ55c;$*L*: (n+1 
) fol^, (2 (n + 1) + 1 - 2 k ) ( 1 ^ k sS 2 < n + 1 > ) ^ & £ 2 ( 

hx^^fttz^y^)u<D^wmf^^^mmvxfs. : mm^-^mti-r^j:mt, xxzfi 

(FM : Frequency Modulation) gSflSXS^ «r#x.^ il5v ^iOV^&Xg^ ± (2 
±0. 822 [kHz] 75M± 0. 9 5 2 [kHz] ©IKH-C**, £ 

[0 0 3 7] 

OX (n + 1) (n:g£*gfc) [bps] Ote^iiffiT% ^- * OitHs^fi^ t 

*5»t*M#Bre*oT\ ^^-*£^ftLT2^^££;£?-&^ttX*i^ mr 
HBfl^fcXSfc: i 9 tL/c 2 flMMS-fc ( n + 1 ) tf y h foffi^ ( 2 ( n + 1 5 + 
1-2 k) (l3£k=£2 (n + 1) ) 2 < n + 1 > flL<D*sy#JUtz9mLXmtl 

tz^m^<Dmm<o±^ ^ ^m^xm^^mm^^x^mvtzm^^mm^mmm^m 

m-tZ1SfflkiR& (FM : Frequency Modulation) iilgt, fr|BM#^S^'b^Ht$ 

ti, s#Lfc«**««LT2 ( n + 1 > ffi#-3-*ffi2j-ra«flsxgfc, tfrismpxa^ 
e>tB7j$tL^2 ( 11 + 1 > mm^<v^fflWL§kmfr*&wrLxmiji-&j:m£, xtizti 

tz 2 (" + 1 > ffiff-^*- (n+1) If y hW24t^^H^SltTffi7J-t-<5 2<fi«« 

tig , bitib 2 tti^4jsi8*?)^ $ tL/c 2 mm-^^^tLxmum^r- * * 
mjj-rzm^itxmt, miBv>^^mx@^e>± (2 ( n + 1 > -dov 

§ N friB^«w^xg^^m7j^^^«^^is^W{±. 

±0. 822 [kHz] 75M± 0. 9 5 2 [kHz] tf)^ffl-e&&, it^#fin o 
[S&IJ803&*] 
[0 0 3 8] 

^wkz*), mfc^v-ryy^m^zzttti^ 2 0 0 5%-Mn<o?ccmmKm. 

[0 0 3 9] 

±J£UJ:^, 12. 5 k H z t > ^ ;vfflPi tMlt> Lfc L M R v ^ f A t: 
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mm 2 0 0 3 -3 7 7 6 2 4 ^- v I 7/ 

&v> 0 ifc. P 2 5-P 2^p^^^$^^»^P^«:«ffl-r^- 1* 
3£ <D tz #> M H M B H *> & o 
[0 0 4 0] 

S^flLT, 2 0 0 5^K»f $tL^.FCC^IlJ^^-L/>rLMR y^t A£H5H"£ 
[0 0 4 1] 

[0 0 4 2] 

[» 1 ] 

#ifiM (f) = A[/0(mf )cos ocf + Jl(mf ){cos(ox + a>m)t - cos(oc - (om)t} 

+ J2(»3/){cos(ox: + 2mn)t- cos(<yc - 2«ym)f}+ J3(;«/ ){cos(<yc + 3>ann)t- cos(coc - 3om)f} 

+ ...] 

[0 0 4 3] 

jfeSc), Jn (mf) lin^^^f^f li^7-t;Vitt^^o 
[0 0 4 4] 

&o gtmmwimi, 2. skHz-e^^ 2. 5kHz«t^i^ 

[0 0 4 5] 

(m) = J1 (1) =- 7. 13dB 
( 2 #0 = J2 (1) =-18. 79dB 
( 3 = J3 (1) =-34. 17dB 
( 4 = J4 (1) =-52. 12dB 
[0 0 4 6] 

ZtlhOfct, 0 2^V>T2. 5 kHz©||ffMnti'-n^^ MKZMfii 
[0 0 4 7] 

M-ir&o 2%.<r»&fi'l?<D'?A?E<DM%.\<"<fl'te^ MSfrb, - 6 5 d B t^.$>h*lZ>o 
^hiiZ, x 5 y y g V ^ ^ ^ h ;v t i © i"<;v£lT t: t ^ f IJItm f ft 3£#KJ:!K 
0.0 6 7 t$Ht>btl2> 0 f U, 0. 067X2. 5 = 0. 

[0 0 4 8] 

12. 5 kHzOf^ V^;VfSPg^SRTigT-, 2. 5kHzOMW*fffltt 
L MR ^fAOHfttt4S/N (Signal / Noise) «\ 4 5dBgJtT-ab^o 
<{I#;&n/2K£££:, 6 d B@Ti"^ - £ K. X «? . 0 . 167 

kHz©tl©S/Nii, 45 + 20XloglO (0. 167/2. 5) = 21. 5d 

[0 0 4 9] 

tBiE# 2004-3112539 
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[0 0 5 0] 

4ttFS OTM^liLfcLMRv'^fA^ 2 0 0 5 *$-Wtt<n FCC ^J!l 
[0 0 5 1 ] 

S3i:@4ti:ii, P25-P 1 JEP*^*»ffi Lfc*^Oi 5 ? ^ a 

LfcjFoT, 4ttFSK|gif©fI##ii, I»lf©j£v^©+ 3 ^ - 3 i: > 
[0 0 5 2] 

iJfeLjfcidfc* 2 0 0 S^ffltfrOFCCSIOKWU x^yya^n^^^ 
Efcate-£*&£fcOfflJfc % 7'-*«>j3MB&fT3»£\ 6. 2 5kHzf«*fcN8 0 
0b p sJJJ.iO^^^^-r^i L-C*5£$*LTV»* 0 -e-i-TN 4 8 0 0 b 

p s ©&S&&gtC4fcF S K^m^AtiUM L i?r>3>^ 

3li££4 8 0 0 bp s<^#^2 400symbo 1/s + 3 t-3 i©y 

[0 0 5 3] 

^Sifc^-eli, «P»»mf tt, 0. 6 8 5 t & *) , J5JLT" 

[0 0 5 4] 
[&2] 

0.685x1.2 = 0.822kHz 
[0 0 5 5] 

c^tx? y>a p 2 5-p isgw^K*»t**3S*#t?»uebfc«> 

o 

[0 0 5 6] 

p 2 5 - p tjt#^o«3R*T-eo#*oe-^^^^ 

[0 0 5 7] 

^3 KTF-f^-A^y 4 >U*tt, l/^XK3t^ (Raised Cosine) 74fr?h 
^ (Shaping) 7*/l>*fc. *»5>flUKS*LTV>«6 0 t -f ^*«>#te«\ 

ifcO ?>i: ^MiJIt^I ££<9, y >*>Mi^t I W J 0 sine (sin (x 

) /x) <0l^ttt:f Lv» 0 +3 fc-3 £<a^>>K;v^<a-&fkJl&&{S^ti, ^fi^fi+ 
1. 8kHzi-l. 8kHzi-C*4. I/-fXK3^^7^fHli, flFfHW4 
Civ^-c\ ;v^tBtj-eo->>**;v<^MiIii}±^b-^-f> Z(Dtz$>, +3t-3t^y 

ffiSE#2 004-3112539 
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9/ 



[0 0 5 8] 
[»3] 

1 = A/4.8 
sine sin(/>r/4.8) 



[0 0 5 9] 

+ 3 t-3 iK7)v>^;V^Mi?iI-r^^> JSS&fef 2. 4 kH z t%2> 0 

HtMfrhW&y 4 to9<om^L (=n/2) (DfrtzW^Lik-fZ><DX^ 
4 frthWbn to 9 tfrhm$LZ1x&-7 4 1. 8 

,r/2 = 2. 8 2 7 kHzt^^ 0 OTft^2. 4kHz, I»»fi«t2 

■to 

[0 0 6 0] 
[*6] 



t^>7 
k H z x 
.827 
^6 Km 





««* 






i 


2.4 kHz 


0 dB 


-6.15 dB 


2 


4.8 kHz 


OdB 


-16.25 dB 


3 


7.2 \<Hz 


-31.41 dB 


-30.11 dB 


4 


9.6 life 


-48.85 dB 


-46.60 dB 


5 


12.0kt*z 


-6630 dB 


-65.0T7 dB 



[0 0 6 1 ] 

£6 fcjF-Tidfc, 3 5fcJa±Ojafl-C*i 1 ~2<ffieffi<^&*&f!l*Li:&oTV>&o 
. 8 2 2 kHzli, ft^^#tC^^T^^^-v^^E^^-r^j§^M#^^X% P 

2 5 - p 1 9mtt<oxo Km&ftwi&&<om.mkfL* s we&zft&v^&*'tt> o . 

8 2 2 kHz£l±«WOTLTi J:v>£fcfc**„ P25-P1» 
$£i±. i*rtl&l& < l/^^i^o ^y-te/uBMfcfr&jfcafci. 2kHzO 

^^^EUa^aSEPttlfemf tt, 0. 7 9 3 t^^ Eifc8b«#tt, J^T 

[0 0 6 2] 
[&4] 

0.793x1.2= 0.952 kHz 
[0 0 6 3] 

&MJ!*fcft*l. 2 kHz, 9 5 2 kHz fcLfcti^y^ll^ 

Ififc, ^4^fb^*fbtL^v^^E^'(it. *3E7^"to 
[0 0 6 4] 
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[*7] 











1 


1.2 kEfe 


OdB 


-8.72 dB 


2 


2.4 kHz 


OdB 


-22.54 dB 


3 


3.6 kHz 


^JO.OdB 


-40.00 dB 


4 


4.8 kHz 


-65.Od0B 


-60.00 dB 



[0 0 6 5] 

W§tmf = 0. 7 9 3 li, 3 *<k<D$ufr\ZX'? X 5 E <DW8M t y -b^gl^O-fit fc 
fc^-Ti^K, fd>4. 6kHz«SitlJ, MHJJfjP^fKiot, v^^E 

*L*?>tfiE6 ^UP 2 5 - P l*W^*#JBLj«§*^©v;**Dfc»«»IMB 
[0 0 6 6] 

iftif, 4 8 0 0 b p s<DfE^aS£^4teFSK«H£fl§L;fcfc£K:, jl5 y->3>;*. 

ttS-ffc-f *Ot?. Sfe4H^-r*^JS»[a:fl|||0. 9 5 2 kHz£j£g-f£diK«fc»)#<b 
[0 0 6 7] 

■T * * J± , F M^fi3£<£> HtT ^)VMiF MftjPllgO &g CH^h7-fH* @B* 
[0 0 6 8] 

#T?<fc*K iUx.T, ^-7. ^7^HiUot0. 9 5 2 kHz fcv»3£BR© 

W&fthti&l-J** h7^^*ljRt«it«Hti5:4, — ft 4 * * h7-f 
;V*£LTJ3U WXKat'fV (Raised Cosine) 7 ^ ;v^^fflv> t, 

[0 0 6 9] 
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[*8] 







3t« W 


I 


Raised Cosine 




n 


Raised Cosine 4- 1/sinc 


sine 


in 




Raised Cosine 


IV 


sine 


Raised Cosine -hi / sine 


V 


Root Raised Cosine 


Root Raised Cosine 


VI 


Root Raised Cosine + 1 / sine 


Root Raised Cosine 4- sine 


VB 


Root Raised Cosine -+- sine 


Root Raised Cosine -hi / sine 



10 0 7 0] 

l/sinc7-fHli, sin c7^^0Hfttt*t4fc*, SMfcl-aJSafeStf* 
tefc ^(Otztb, l/s i n c 7 ;k ^ ^"ef ffi t ^, t i li f I f , 1/si 

o :©Jt», IVOi&^*&:ttfc*fc|fcftS*La 0 tot, tettfcLTtt, II, V, VI, VII 
[0 0 7 1] 

7 -r/l^-HfcJBLfcfcifc, MO*^&M4feP0. 952kHz£& 
&£&<^$kjg&^<^£;&#>& 0 -»^>1/- Mi2 4 0 0 symbo l/s "e£> «9 „ 
+ 3 t-3 t<Di/>tf)V<DWit)jgL-ei*, JSttSfcl. 2 kHz£>jE36afcfcfc*o WXK 

a -fr >r 7 4 * * * ffl v» c ii % «lshb # t mm mmw> t &m l < * & 

fc* J^T<^it5, S!c6 3t0nfifc7OJ:9C^S*o 

[0 0 7 2] 

Mfc5] 

(Raised Cosine 0.5(SWit) 
[0 0 7 3] 

(Root Raised Cosine CD$£t|ig)= 

[0 0 7 4] 
[tfc7] 

/ • ^4e*s\ sin(ff x 1.2/2.4) 2 

(sine (Dmm)= —7+ , x ' = — 

X 1 (>rx 1.2/2.4) n 

[0 0 7 5] 

£*Lt>05£J: «9 4®fg<Z>l£&tfc&a 7-f )V?<D 1 . 2kHz &C£&j-& WXKaf^f > 

[0 0 7 6] 
[&8] 

tin : (Raised Cosine + 1/sinc <n>Wfih)= 1/(2/*)= n/2 
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[0 0 7 7] 
[8k 9] 

•fi^fff V : (Root Raised Cosine <DWim) = -v/ol/o. 5 = -Jl 
[0 0 7 8] 

[mi 0] 

{^TVI : (Root Raised Cosine + 1 / sine (DSI'I'I) = -fe x */2 = flr/>/2 

[0 0 7 9] 
■1*11] 

•^ffiVII : (Root Raised Cosine + sine <DWlm) = V2 x 2/n 
[0 0 8 0] 

*BRO**JB«feJWB»*0. 9 5 2 kHz i tffc4S70^ WW 

[0 0 8 1] 
[IU 2] 

f^tt n : (Raised Cosine + 1 / sine <DU&) = 0.952/(^/2) = 0.606 1kHz 

[0 0 8 2] 
Itl3] 

HMV : (RootRaised Cosine tf>iB#)= 0.952/^ = 0.6732kHz 

[0 0 8 3] 
[mi 4] 

#$TVI : (RootRaised Cosine + 1 /sine W^#)= 0.95 2/(^/^2")= 0.4286kHz 

[0 0 8 4] 

Hfcl 5] 

: (Root Raised Cosine + sine (Z>^^) = 0.952/(V2x2/^)= 1.0574 kHz 
[0 0 8 5] 

4. «II{i<Zr^jl^mil#^2#B^'(g:<, 3tfSffl<&#tt«IIK»±*4«v><&-?, £*l*> 

T, SB «j$£*tf-#L HI Ofcarfo 

[0 0 8 6] 

Hi 0 tZTF-f&Miz £ *) ^ tjRnwm&JEL^ztimwZii. mwnioi-xsiy 

^r/K7^^^v>^t*S. Hi 0fc^-*tt*jfl»<bC/Nfc3fti&. S# 

1 Ktf-To i*iK*3%©l»)$ttWf, fatVUTIi- 1 2 2 dBm^iijSSO 
#<btt-SA7J V^;i/i:^^ 0 12. 5kHz^)f t>^;vflI^It>OLMRy^f At\ 
7tn^FM«l^*fflv»*»^ 1 2 dBS I NADhf^Ct^FCC 

muzm^fix^^o vegnitofii dBostaKfev^, 1 2 <ibs inado^i 

«H ill 4 i i #1? I & W^JHi> a-12 0 dBmt^S, iOl 2 dBS I N A 

Do&mmmtmmit z&^z m 1 1 i-m-tx 0 mm-iowm 2 d Btm 

ttliE#2 004-3112539 
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«U63&»jMfT**o ®mVK&\,*X\±, 3 %^>m l 9^{i- 1 2 0. 5dBmCJ:o-C||^ 
[0 0 8 7] 

{f^Oft/hfllti. 8t2 fca^O. 8 2 2 kHzt*lJ, f^ftt, t4{:^t0. 9 52 
kHzfc£&o &9fc8cl lfc£J3v>T. fc«VfcVII<B&*fcJSifcSrfI»*tf-*-t-* 

dt^«tl9, 2 0 0 5^Jfefi : ^FCC»JHii^-L/c^p^«:#-&C: t^T*§-&o £*l 

[Hifefll i ] 

[0 0 8 8] 

[0 0 8 9] 
[*9] 





4800 bps 




2400 symbol/s 




:ttt©a© Root Raised Cosine 4#t£<£>;7 /V^ t 

sine m^L^^y 4 t &m?*-'&t>"<tfc7 << 

gl^W :ff:f ©a© Root Raised Cosine #tt©7 -f /V-^ £ 




4 flfc FSK %£W&}Jx£. 




4OC0 i/l/TR/V U^SV (±3,± 1) O-ttb-^Jl/tn^ IT, 

+ 3 = + 913 ~+ 1057 Hz. - 3 =- 913 ~- 1057 Hz GO Pal ~C ft S s 

+ 1 t -lift, -^tb-etV +3 t -3 tCD 1/3©IS 



[0 0 9 0] • 

-easo ^^jut^*^* 1 1±> smgs&i o t> o t> frbtmmj&ztL* 

€I«K4 8 0 0 b p sff-^Mfl^^ 
[0 0 9 1] 

IB±5&l&aMg->*-rA 1 ^ilttMtLT, ->^I/^±3i:^LTi 

913kHz~±1057kHz OMJSffi^ *s V^;V± 1 IC^f LTgEjtfj&fi© 1 

[0 0 9 2] 

SMBSH Ofi. .xva-^i 1 fc, vy;q 2 ^-^/^ K"7^ 1 3 FM 
[0 0 9 3] 

[0 0 9 4] 

7?/U2li, x > n - / 1 1 ^ ffi^ AS $ tlS 2 iff 2 If y h f o 4f 
(±3> ±1) tSEJftLT, ^-^A>K7^H13t:iWo 

-f5^I^S^4 8 0 0 b p s-C&a^t^ib, -»*>1/- H4 2400symbo 1 
/ s t £ vy;q2*?>+3i-3tOy> ^tf^SKtiJTJ $ t # (O W 
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[0 0 9 5] 

s<-X/*y F7-f^? 1 3 14, -f<i*r* Y 7 4 frffrbMj&Zfl, Ty/i 1 2 frhXll 
[0 0 9 6] 

;v- M//fXK3f^>7-f^^ 13 114, AJjZtLfz&J&m-^eyffifoWl . 2kH 
13 2(4. A*$^fcffi3eflr-9-OJSIiftlk**l. 2kHz(7)i^ £0*EJ&re-^©2/»r« 
[0 0 9 7] 

o*lJ, sjcHJfeflfl©^- 1 3 }4, ^7^1 2frbXtlZtiZm$L%il 
[0 0 9 8] 

FMti# 1 4 (4, K7«f 1 3 ^e>ffl#3ft&fcfe3&flreo«*!tf>*:£ S 

) "t-So 

[0 0 9 9] 

)Vtf+3<Dt£, mmiTZ>m-%V>J%®.&* + & f (+ 0. 822kHz^Af^+0. 9 

5 2 kHz) /c&tH^$-e\ f^^n^^a*- 3 slflil-a«-§-os»Sc*-A 

f (- 0. 822kHz^Af£=- 0. 952kHz) ;Elt<B#3«o FM^l 
1 4 i4> yV*>MWl©tl, +Af/3/:(tW?^ y^*>l/W- 
lWtl, -A f rtf»tfiH*3**o 
[0 10 0] 

fit, FM^lil 4(4, FMXTOLfc^g-f-Sria^L&^TV-r^Sr^UT^^Jjc 
IfU 5M3«2 0 CSIitio 
[0101] 

3MaaB2 0f4, FMtI^2 1 fc, ^-^M^ K7^;^ 22i, fry/<2 3i, f 

3-^2 4 **<bflU£$*LTV>3o 
[0 10 2] 

FM^I#2 1 t4, m^L&v>7>x?-£^LTA;tJ£tU £fc l/:flf*«i t, « 
PUTWe>tL*:4^-?-Sr^-^^> F7>f;V^ 2 2 
[0 10 3] 

^-X/n'V K7 -f 2 2 {4, ;V- h WX Kaf^f >7 4 )P? 13 s inc7 

^^13 2 l/sinc"7^;v^231t. ^<b#J&£*U FMmiS 

#2 l^^A*$*t&4ffi«-§-Ofllfj6ffl««ClS^*i!IWfL. jt / 2 2f&om 

"PI * *-f 4 4 -filffi^- ffi 7J 1" * o 
[0 10 4] 

£<D^-*^> K7-f;^ 2 2 fciifcLfcSMMRl 0O^-^A> K7^^^ 13H: 
[0 10 5] 

fvy;<2 3 (4, K7-f;V^ 2 2 frbXtiZtiZ 4-fflMS-^*' 2 tf^ h <^ 2 -fit 

if^I^t, ^mbTt 2 «^-«r f*3-^2 4 »c«#&i-So 
[0 10 6] 

^fcflSLT, SHittl 0^^M£*L£^^-*^:£^-*^£ffi:tJ-f &o 
[0 10 7] 

ffiaE# 2004-3112539 
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15/ 



[0 10 8] 



[0 10 9] 

its, \t)ZtLtz^pT-?*ttT-*mKft-st<imm*-mLx, 2m 

[0 110] 

>f 1 3 tctti^i-^ (*x ? 1 0 2) o 
[0 111] 

Pfyl 4 tcm^-r^ (*xy7°S 103) « 
[0 112] 

i:it«i:T, ^«#-t^FM^M^S^JSL (^f7 7S 10 4). FM^PS tL^#^-^ 
ll^L&v>7>xx£^LT£*C&£*1-&£<hKJ: i9. S4f£B2 O^^x*-^^^ 

x'-^^^^i'iH-r^o 

[0 113] 

i:FMiI$!iI«:lL, «PLT#ib*L*:4lfifl-*i-£^-*^> K7-f )l>? 2 2 KiHtlir 
& Uf77S2 0l) o 
[0 114] 

^-^/r/K7^;v^2 2*±, FMIM2 l 7^A2j£*l& 4 ffiM^fc^cfWP.a&S 
fcifeU F^®^M^W^^4'(i«-t^x*v^/^2 3 K&jj-tZ Uf77S2 
0 2) o 

[0 115] 

x*vy/-?2 3 tt, 2 2 frbXJjZtiZ 4 -fi-ff ^- H x*^ y tf>^M 

S£J£LT, 4M-i-Sr2 tfy htf> 2 fiHg-^Kaaft U ^&L£ 2\%m^^r^-V2 4 
Hfti^-r* (7f7 7S 2 0 3) o 
[0 116] 

f^^2 4li, x*^y/-«2 3*»fett»$*L« 2^M#fc«^ffc#kS^fcifeL-C (*x 
•7 7"S 2 0 4) , M«^l 0^ibmffi^tL^^7 a -^^#:x*-^^*«-^L-cm73-t 

& o 

[0 117] 

&»M*Skfllllf*r 1 • 0 5 7 kHz PKfeU ftJKfcttO § + 3 K«-J6"t 

^-^-SK^-t^x--* 0 I'XjJ Lfzt § ) y -> a > 

v 3 v*^* h;i/£H l 5 -etL-rtL^-To 
[glfcff 2] 
[0 118] 



[0 119] 
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[*1 0] 





4800 bps 




2400 ssinbol/s 


7/<^y K 
7 4JV7 


iHf§ : i£M<0 a. <D Root Raised Cosine #'[4 "50 7 ^ A"? 
gje : fi#C0 a CO Root Raised Cosine #tt<75 7 -4 JV$ 




4 'fit FSK ^C^C 




4 0<D ^/tf/V Ix^A- (± 3, ± 1) (75 tb-?tl/{-^ LT, 

+ 3 = + 581 ~+ 673 Hz. - 3 = - 581 673 Ms <£>53"tH3:Ss 

+ lt -1 ir± x -eti/^ti +3t -3t« 1/3<Z>{(H£ 



[0 12 0] 

-e&&o m±^mm^7T a 2 1±, $&fs«B3 ofc, ^4ot, 3 *vc 

o 

[0 12 1] 

U± 581kHz ~± 673kHz ©BrJfefc**. V^JlOU WOWi 1 \zM\^XWSkHML 
[0 12 2] 

^ffP3 Oii, 3-^1 It, 77A12fc, ^-j*;^ K7^;^3 3i, FM 
V?^ )V7 1 3 13&»P>1»JK$^ vy;U 2 :fce> A2J$*L*JSiftgC 1 . 2 kHz©II 
[0 12 3] 

£te«4 0(i> FMf»2 1 fc, K7^JV^ 42t, fvy^2 3 fc, T 

n-^2 4 *»?>fl|^5§*Lrv>«5o s<-7ss*> Y7 4 4 2 Wt, M^^XKaf 
>f 1 3 1 ^£>fitJ&£tU FMfl#2 1 j^fcTJUSfLa 4 flMt#4>i3f £JSifc8c 

[0 12 4] 

K7-f 4 2 £±3&L*:}it'fSS&3 0 ?>^-*^> K7-f 3 3hi: 

[0 12 5] 

0 . 6 7 3 kHz \Z.WCfe U fc £ 3 K*ti&"t 

2>T-*t-3 \ZttB~TZT-* t*$LmzmmU3 0KXt)L?zk&) ©x>r>a> 

7^7 h)ve>m&*mi 7 k> mm 9 >r at- **Mmu 3 o izxjjLiz t%<D*.$. ? 

-> 3 ^J*^? b ;v£Hl 1 8 -f-tL-T^LTp-fo 
[0 12 6] 

ttwi^ot^tk n^tc^MSBi 0:5.0*3 o&h\&ti-£ixz>m j iir<onmmm> 

ismtx$>&tztt>, mi 4&0HII1 7iZ7fii-^< v va >7^<7 h;Wi, tS i: A^ifiwj d^f 

1 5 5.0*^1 8 tc^-t-J: 7 iZ, Ift7>nf-^«iLm, 7^3^^ 
MWi. •?7 7E<Dm.mzMLX-t-fr%&®Z*>-oX\,*&tztb, ±mm±^W}Mm^7T 

a 1:5.0*2 f±. 200 5<¥m$tv>f ccMmi>zm&»imx$>2>o 

[0 12 7] 
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& r -r n ^ f Mti©iiM«o^»^' 7 - r > ^^Fiae«wiatt * * <o * t mm •? z> 

-T > -?*&m-f & C fcfc < , 2 0 0 5¥JfitfT<&FCC&SllfcSi#1-&£i: 
[0 12 8] 

-^^i^Ut£4 i 9 ^*o/c<0-e, ftf^O ills Kit L£&<£>2:& 
[0 12 9] 

Sfcfc* 2 0 0 5«^FCCIli:M$too, H »9 <1r2>ZttfX~£Z> 
<DX, ^t^<D Ti-n?F wmm <D&&j&Bt t iwj^ab & l±Zti&>±<Dm&*Mf£X § £ 0 

[0 13 0] 

*^^ffi«$tLSte«^{±Tteam'tt^^o^*^. 12. 5kHzft>^ 
;v ^ PBWtSao LMRy^f A T-ffiffl * fLT v> S T f - n ^ F M&fll <DW)ft* - K 4 

. P2 5-Plf^l±, a«9*-*£»v>j&*;&;& ^o<7)4#F S K3era3r5£*r2£**: 
Ltv^©t% P 2 5-P l^W^tO'T'j.T^*- K^tt^itJbS, 
[0131] 

[0 13 2] 
[0 13 3] 

a*>K7^^> ^fS#5£. &lF£tftJS&gfcfl&&> Stl 1 K*Fto 
[0 13 4] 
[$11] 





4800 bps 




2400 syrnbol/s 




itft : &M<0 a CO Raised Cosine <7) 7 -f/W* t 

l/sinc ^^#14^7^/^^ £ Srlfi^ 7 -f A-^ 




4 M FSK ^11^3^ 




+ 3 =+ 523 ~ + 606Hz. - 3 = - 523 ~ - 606 Hs (0 FnJ T?f£S » 
+ 1 t -1 fi< -tax^-h, +3i -3^ 1/3 <7>4§l*£ 



[0 13 5] 
[0 13 6] 
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LT± 0. 5 2 3 kHz~±0. 6 0 6 kHz W^f^ y >**;H/^;V± IC^L t 

mffifcfev> i / 3 o-at^N ^tL^ttig^^tLTv^o 

[0 13 7] 

0(i, 1 •vy^l 2 ^-^/n*v K7-f;V^ 5 3 FM 

3MH#1 4 *»?>fltJft§tLrv^ 0 ^-.^^ K7 5 3 fi> WX Ka-fr'f V? 

4 )\>9 5 3 1 fc," 1/ s inc7>(;V^23U, fl|j£ $ *U "^y^ 1 2 frb\?l^ 

[0 13 8] 
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